
Grad-Enhanced PCE: “Probabilistic Collocation” 
Filtered TPQ with & without gradients, oversample ratio = 1 or 2 
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Gradient-Enhanced PCE: Rosenbrock Probabilistic Collocation
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Grad-Enhanced PCE: Short Column Probabilistic Collocation
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Grad-Enhanced PCE: Mod Cantilever Stress Probabilistic Collocation
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Grad-Enhanced PCE: Mod Cantilever Displacement Probabilistic Collocation
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Grad-Enhanced PCE: “Probabilistic Collocation” 
Tensor MI sampling w/ & w/o gradients, oversample ratio = 1 or 2 
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Gradient-Enhanced PCE: Rosenbrock Std Normal Probabilistic Collocation

 

 

 no grads cr2

 grads GELSS cr2

 grads GGLSE cr2

 no grads cr2

 grads GELSS cr2

 grads GGLSE cr2

 no grads cr1

 grads GELSS cr1

 grads GGLSE cr1

 no grads cr1

 grads GELSS cr1

 grads GGLSE cr1

0 2 4 6 8 10 12 14

10
-12

10
-10

10
-8

10
-6

10
-4

10
-2

10
0

Expansion Order

M
o
m

e
n

t 
e

rr
o

r

Gradient-Enhanced PCE: Short Column Probabilistic Collocation
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Gradient-Enhanced PCE: Mod Cantilever Stress Probabilistic Collocation
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Gradient-Enhanced PCE: Mod Cantilever Displacement Probabilistic Collocation
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Grad-Enhanced PCE: LHS vs. Tensor Grid 
with & without gradients, oversample ratio = 2 
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Gradient-Enhanced PCE: Rosenbrock Std Normal Point and Probabilistic Collocation cr2
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Gradient-Enhanced PCE: Short column Point and Probabilistic Collocation cr2
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Gradient-Enhanced PCE: Mod Cantilever Stress Point and Probabilistic Collocation cr2
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Gradient-Enhanced PCE: Mod Cantilever Displacement Point and Probabilistic Collocation cr2

 

 

 pt no grads cr2

 pt grads GELSS cr2

 pt no grads cr2

 pt grads GELSS cr2

 prob no grads cr2

 prob grads GELSS cr2

 prob no grads cr2

 prob grads GELSS cr2



Grad-Enhanced PCE: LHS vs. Tensor Grid 
with & without gradients, oversample ratio = 1 
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Gradient-Enhanced PCE: Rosenbrock Std Normal Point and Probabilistic Collocation cr1
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Gradient-Enhanced PCE: Short column Point and Probabilistic Collocation cr1
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Gradient-Enhanced PCE: Mod Cantilever Stress Point and Probabilistic Collocation cr1
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Gradient-Enhanced PCE: Mod Cantilever Displacement Point and Probabilistic Collocation cr1
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